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ABSTRACT

Sugarcane production needs high volume of water to obtain satisfactory yield.
Climate change and increasing of planting area resulted in increased water demand for
sugarcane production. Water footprint of sugarcane was thus evaluated so that the information
could be used to improve its water use efficiency. The study was conducted by collecting
information on weather data .field management practices and yield from farmers’ fields in
some major production areas, Altogether 119 samples were taken from rainfed fields and 54
samples from irrigated fields during 2015-2017.. After that, the water footprint was estimated
according to “The Water Footprint Assessment Manual”. Results showed that the average
of sugarcane water footprint for rainfed condition was 95.1 m®t" which could be further
divided into WF__and WF__ with 69.6 and 25.6 m’t”, respectively. For irrigated condition,
the water footprint showed 117.7 m’t" which could be further divided into WF__, WF_
and WFGrey with 585, 37.5 and 21.7 m°t", respectively. Under the irrigated condition, the
WFBIue had increased by the average of 37.5 m°t" while sugarcane yield showed relatively

smaller increase (1.4 trai’). In order to improve the water use efficiency of sugarcane under
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irrigation system, the cultivars and their
water requirement should be taken into

consideration.

Keywords: sugarcane, water footprint, green
water footprint, blue water footprint, grey

water footprint
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Table 1 Sugarcane cultivars, planting date, harvesting date, and rainfall accumulation for

sugarcane production in some major production areas in Thailand during 2015-2017

Rainfall accumulation

Province Cultivars Planting date Harvesting date during production
(mm.)

Nakhon Sawan KK3, KK07-037, K95-84, Nov. 2015-Apr.2016  Jan. 2017-Apr. 2017 506-825
95-2-213

Khon Kaen KKO07-037, K95-84, Nov. 2015-Apr.2016  Jan. 2017-Apr. 2017 476-558
95-2-213

Loei KK07-037, K95-84, Dec. 2015-Mar.2016  Jan. 2017-Mar. 2017 305-606
95-2-213

Kanchanaburi KK07-037, K95-84, Dec. 2015-Oct.2016  Jan. 2017-Mar. 2017 217-531
95-2-213, KK07-050

Prachin Buri KK07-037, K95-84, Dec. 2015-Mar.2016  Jan. 2017-Mar 2017 455-616
95-2-213, KK07-050

Mukdahan KK07-037, K95-84, Dec. 2015-Mar.2016  Jan. 2017-Mar 2017 470-538
95-2-213, KK07-050

Sukhothai KK3, KK07-037, K95-84, Nov. 2015-Dec.2015 Jan. 2017-Mar 2017 612-685
95-2-213, KK07-050

Buri Ram KK3, LK92-11 Nov. 2015-Dec.2015 Jan. 2017-Mar. 2017 792-844

Kalasin KKS, LK92-11 Nov. 2015-Dec.2015 Jan. 2017-Mar. 2017 730-882

Maha KKS, LK92-11 Nov. 2015-Dec.2015 Jan. 2017-Mar. 2017 668-789

Sarakham

Uthai Thani KKS3, LK92-11 Nov. 2015-Mar.2016  Jan. 2017-Mar. 2017 693-904

Suphan Buri KK3, U-Thong 10, Nov. 2015-Mar.2016  Jan. 2017-Mar. 2017 542-645
LK92-11, U-thong 12

Nakhon KKS, LK92-11 Nov. 2015-Jan.2016  Jan. 2017-Mar. 2017 680-772

Ratchasima
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Table 2 Total fertilizer application and nitrogen leaching to water body of sugarcane in some

major production areas in Thailand during 2015-2017

Total fertilizer application (kg.rai™)

Nitrogen leaching

Province
N PO K.O (kg.rai”)
275 2
Nakhon Sawan 18.1 14.8 12.3 1.8
Khon Kaen 15.0 15.0 15.0 15
Loei 15.0 15.0 15.0 15
Kanchanaburi 18.0 9.0 18.0 1.8
Prachin Buri 18.0 9.0 18.0 1.8
Mukdahan 7.5 7.5 7.5 0.8
Sukhothai 205 13.1 104 20
Burirum 23.2 11.3 134 23
Kalasin 20.8 10.7 8.9 21
Maha Sarakham 14.3 13.0 101 14
Uthai Thani 19.6 9.5 4.0 20
Suphan Buri 18.8 75 102 19
Nakhon Ratchasima 220 10.8 10.3 22
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Table 3 Maximum yield, minimum vyield, average yield, and standard deviation of sugarcane

production under rainfed condition in some major production areas in Thailand during 2015-2017

Maximum yield Minimum yield Average yield Standard
Province
(t.rai) (t.rai) (t.rai) deviation (t.rai’")

Nakhon Sawan 353 5.0 21.6 8.0
Khon Kaen 15.1 9.1 11.7 2.1
Loei 234 6.0 15.6 6.6
Kanchanaburi 17.3 4.4 11.2 4.4
Prachin Buri 225 82 15.6 46
Mukdahan 226 9.0 15.7 39
Sukhothai 174 134 15.3 14
Buri Ram 222 12.7 17.8 3.0
Kalasin 18.0 8.0 12.7 3.8
Maha Sarakham 22.0 12.3 173 29
Uthai Thani 19.6 109 154 2.8
Suphan Buri 38.8 131 19.6 8.1
Nakhon 25.6 14.0 174 3.7
Ratchasima

Table 4 The water footprint of sugarcane production under rainfed condition in some major

production areas in Thailand during 2015-2017

Province Total WF (m®.t") WF__ (mt") WF_ (mét")
Nakhon Sawan 82.1 62.1 200
Khon Kaen 98.1 71.8 26.3
Loei 96.3 71.0 253
Kanchanaburi 86.0 459 40.1
Prachin Buri 84.8 59.4 254
Mukdahan 65.1 54.8 10.3
Sukhothai 95.2 68.0 27.2
Buri Ram 103.3 74.8 285
Kalasin 143.7 107.9 35.8
Maha Sarakham 87.2 70.6 16.6
Uthai Thani 118.0 90.1 27.9
Suphan Buri 781 56.9 213
Nakhon Ratchasima 98.7 711 27.6
Mean 951 69.6 25.6
SD 195 15.9 7.6
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Table 5 Maximum yield, minimum yield, average yield, and standard deviation of sugarcane
production under irrigated condition in some major production areas in Thailand during
2015-2017

Maximum yield Minimum yield Average yield Standard deviation
Provinces
(t.rai™) (t.rai™) (t.rai”) (t.rai”)
Nakhon Sawan 401 23.9 325 8.7
Khon Kaen 334 9.7 20.6 43
Loei 19.3 55 11.3 43
Kanchanaburi 231 54 12.8 52
Prachin Buri 219 6.7 12.6 32
Mukdahan 217 10.6 15.0 52
Sukhothai 19.6 16.5 175 14
Buri Ram 16.7 15.7 16.0 04

Table 6 Maximum vyield, minimum yield, average yield, and standard deviation of different

cultivars for sugarcane production under irrigated condition areas during 2015-2017

. Maximum yield Minimum yield Average yield L.
Cultivars Standard deviation
(t.rai’") (t.rai’") (t.rai™)
KKO07-037 40.1 6.7 182 101
95-2-213 34.6 6.3 17.6 9.0
K95-84 34.0 55 16.8 8.8

Table 7 Maximum yield, minimum yield, average yield, and standard deviation of different

planting date for sugarcane production under irrigated condition areas during 2015-2017

. Maximum yield Minimum yield Average yield Standard deviation
Planting date

(t.rai™) (t.rai’") (t.rai’") (t.rai’")
Nov. 2015-Dec. 2015 40.1 12.8 23.0 85
Jan. 2016-Feb. 2016 353 6.8 15.8 84
Mar. 2016-May 2016 32.7 55 138 82
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Table 8 The water footprint of sugarcane for sugarcane production under irrigated condition

in some major production areas in Thailand during 2015-2017

Province Total WF (m®t")  WF (mt") WF_ (mt") WF_ (mt")
Nakhon Sawan 53.0 26.8 16.8 9.4
Khon Kaen 91.8 49.8 24.3 17.7
Loei 156.9 89.0 36.7 31.1
Kanchanaburi 120.6 39.9 522 285
Prachin Buri 172.3 81.3 57.0 33.9
Mukdahan 104.2 56.0 37.7 105
Sukhothai 102.0 60.6 23.1 18.3
Buri Ram 1552 80.4 52.4 224
Mean 117.7 585 375 217
SD 575 30.9 18.8 135
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